To determine and compare the mental health literacy of pharmacy, nursing, and medical students. Methods: Pharmacy, nursing, and medical students in the final year of their didactic program were administered a widely used mental health literacy questionnaire either via paper (nursing) or via email (pharmacy and medicine). For email questionnaires, weekly reminder emails with links for survey completion were sent over a three-week period. The questionnaire consisted of a vignette describing either depression or schizophrenia followed by items about helpfulness of a variety of interventions, medications, and activities. Depression and schizophrenia versions of the questionnaire were randomly administered to respondents in the three programs such that respondents received either male (John) or female (Jane) versions of the vignettes. Results: A total of 161 out of 253 potential students responded to the survey (63.6% response rate). Majority of the respondents were female (75%), white (84.6%), had currently or in the past year interacted with people diagnosed with mental disorders (90%), and had multiple opportunities for exposure to mental health content in their coursework (49%). While a majority of respondents in all three programs correctly identified the vignettes as either depression (87%) or schizophrenia (73%), depression was identified correctly by a greater percent of those in pharmacy (88.5%) and nursing (88.4%), and schizophrenia was identified by a greater percent in medicine (82%). However, there were no significant differences by program type for correct identification of vignette. Helpfulness of various interventions, medications, and activities did not differ significantly for the depression vignette. Two significant differences by program type were noted for the schizophrenia vignette. A larger percent (72%) of nursing students perceived antidepressants as helpful for schizophrenia as compared to pharmacy (55%) and medical (18%) students. Students from all three programs responded similarly to the question on likely prognosis for those with depression/schizophrenia, both with and without professional help (p>0.01). Conclusions: Majority of students in each discipline were able to correctly identify patients with depression or schizophrenia and have similar levels of mental health literacy. The profile of responses suggest that pharmacy and nursing students were more clear about helpfulness of interventions for depression, than for schizophrenia. Given the extent of the problem of mental health, additional and continuously reinforced training on mental health throughout the four-year curriculum is necessary for first line providers such as pharmacists, nurses, and physicians.
Introduction
Mental health disorders (MHDs) cover a wide range of disorders such as anxiety disorders, depression and other mood disorders, eating disorders, personality disorders, and psychotic disorders such as schizophrenia. According to the National Alliance on Mental Illness, 46.6 million people in the U.S. or roughly 20% of the population, will experience a mental illness in any given year. Mental illnesses have been estimated to cost $193 billion every year in lost earnings. 1 Awareness and understanding of mental health disorders and their management are essential not only for patients and caregivers, but also for providers who may come across such patients. Such understanding is broadly termed as mental health literacy. Mental health literacy has been defined as "the knowledge and beliefs about mental disorders which aid their recognition, management, or prevention. 2 Thus mental health literacy is multifactorial consisting of: a) ability to recognize specific disorders, b) knowledge and beliefs about risk factors and causes, c) knowledge and beliefs about selfhelp interventions, d) knowledge and beliefs about professional help available, e) attitudes facilitating recognition and appropriate help-seeking, and f) knowledge of how to seek mental health information. 2 The high prevalence of mental health disorders necessitates that health care professionals have adequate mental health literacy in order to not only correctly differentiate across the spectrum of mental health disorders, but also be knowledgeable about management and signs of deterioration in mental health of the patients they serve.
On the other hand, there is literature evidence that health care professionals such as pharmacists have negative attitudes towards patients with mental illness, which in turn, influences their willingness to serve such patients. [3] [4] [5] Phoeko et al reported that patients with mental illness received fewer pharmacy services than patients with cardiovascular disorders, 3 while another study reported that pharmacists were significantly more willing to provide services to patients with asthma than to those with mental illness. 4 Given this, it is not surprising that addressing mental health stigma has been a significant focus area in the literature on mental health, with a large amount of research on stigma being conducted using students. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Mental health literacy of health care providers or of student providers has not been examined in the United States. Previous research on mental health literacy is based in Australia and has largely focused on examining the mental health literacy of various Australian populations such as the Australian public, 16, 17 young people, 18 and health professionals such as physicians, [19] [20] [21] and pharmacists. 22 Except for one study conducted in Singapore that surveyed nursing and medical students and reported results in aggregate, 23 existing studies on health professional students are limited to only one profession and mostly conducted outside the United States. [24] [25] [26] There has been no report in the literature comparing all three primary disciplines (pharmacy, nursing, and medical students) within the same study that has been conducted in the United States. As future health care professionals, pharmacy, nursing, and medical students' mental health literacy will significantly impact future care delivery of patients with mental health disorders. While mental health topics are taught in the curricula of health professional programs (pharmacy, nursing, and medicine), they are usually taught from a clinical perspective focused on treatment, and may not comprehensively address knowledge, beliefs, attitudes, helpseeking behaviors etc., that is, those mental health literacy concepts that are valuable to patients. For example, in schools of pharmacy, psychiatric topics are covered typically as part of therapeutics-based courses and consist of less than 10% of course content in the courses within which they are taught. 27, 28 Thus, they may not focus on content related to knowing how to seek mental health information, self-treatments, professional help available, and on attitudes that promote recognition and appropriate help seeking behaviors. 16 Similarly, medical and nursing school curricula are generally broad and cover numerous body systems focusing primarily on clinical aspects of mental health. Awareness of future health professionals' mental health literacy will enable educators to tailor their teaching to ensure that they develop health care professionals that have not only optimal clinical knowledge about mental health, but also have high mental health literacy necessary to serve the mental health needs of the primary care patient populations that they will encounter in practice.
The purpose of this study was to compare the mental health literacy levels of pharmacy, nursing, and medical students. The specific objectives were: a) To determine the mental health literacy of medicine, nursing, and pharmacy students who have completed their didactic training on mental health and are in the final year of training. b) To compare the mental health literacy of medicine, nursing, and pharmacy students.
Methods

Study Participants
Pharmacy (n=80), nursing (n=120), and medical (n=72) students in the final year (year 4) of their professional program at one university formed the study population. The primary eligibility criterion for participation in the study included completion of the didactic portion of the curriculum on topics related to mental health. All Year 4 pharmacy and medical school students were eligible, final year nursing students who completed didactic training on mental health topics in the fall semester (N=120) were considered eligible to participate in the study. Study recruitment involved a two-step process: a) approaching nursing and medical school administrators for permission to conduct the survey (pharmacy school did not require permission), b) contacting appropriate faculty within the schools to seek approval to administer the survey either via email or in person. Human subjects' approval at the university where the study was conducted was received prior to data collection.
Study instrument
Mental health literacy was assessed by the widely used mental health literacy questionnaire by Jorm et al. 2 The validity of this tool has been supported in the literature. 29 The mental health literacy questionnaire uses a vignette of a person with a mental disorder, either depression or early schizophrenia ( Table 1) . The vignettes were created to meet the diagnostic criteria for either major depression or early schizophrenia according to DSM -IV an ICD-10. 17 The vignettes were randomly assigned to respondents such that respondents received either male (John) or female (Jane) versions of either depression or schizophrenia vignette. Based on the vignette, participants were asked what if anything, was wrong with the person described in the vignette. This was followed by a series of questions regarding the likely helpfulness of a variety of interventions, and the likely prognosis of the vignette with and without professional help. Demographic data of survey participants that were collected included age, gender, race, and prior personal experience working with patients with mental health disorders and curriculum-based questions such as year in the program, and prior coursework on mental health. Finally, a single open-ended question for additional comments, if any, was also included.
Procedures
The data collection format varied among the three schools depending on feasibility and optimal method to access study participants. Flexibility in survey format was essential because fourth year pharmacy and medical students were away from campus due to clinical rotations during the survey administration time and hence could not be easily approached for face-to face survey administration. All surveys included a unique identifier that was used solely for tracking purposes. Completion of the survey was considered as consent to participate in the study.
School of Nursing.
Eligible fourth year nursing students were approached in the classroom, and a brief description of the study, identical to that provided for the Schools of Medicine and Pharmacy (see below) was provided along with an invitation to participate in the study. Participants were requested to complete a paper version of the survey in the classroom. Completion of the survey took less than 15 minutes and was carried out on one occasion at the end of one of their nursing classes.
Schools of Medicine and Pharmacy:
An electronic version of the survey was designed using Qualtrics (Qualtrics, Provo, UT). One day prior to beginning of the data collection period, an email was sent to fourth year pharmacy and medical students informing them about the upcoming survey and requesting them to check their emails the following day for the survey link. On the first day of the data collection period, an email with a Qualtrics survey link was sent. Weekly reminder emails along with the Qualtrics survey links were also sent. Surveys remained active for three weeks. Additionally, for the School of Pharmacy, in order to boost response rates, a Facebook reminder request to check their emails for the Qualtrics survey was made to the Year 4 Facebook group.
Statistical Analysis
Data were analyzed using SPSS (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp). Frequencies were used to analyze categorical data. Chi-square tests were used to assess differences in professions with respect to helpfulness of various interventions. For cells with expected frequencies less than 5, Fisher's exact tests were performed. Due to the large number of statistical tests, a conservative p<0.01 was used as the significance level.
Results
A total of 161 students out of 253 potential students responded to the survey from all three schools (63.6% response rate). Individual school response rates were 60.5% (46 out of 76 students) for Pharmacy, 29% (20 out of 69 students) for Medicine and 79.6% (86 out of 108 students) for Nursing. Table 2 shows the demographics of the sample. None of the students indicated that they had no coursework or experiential training in mental health. Significant differences by program type (p<0.01) were present for the following demographics: age, gender, whether they interacted with patients with mental health disorders regularly, and coursework completed. While there were significant differences by program type based on coursework completed, it is unclear if these differences arose because of measurement error in the question leading to students checking all the options that applied to them.
Correct identification of vignette
The first question in the questionnaire referred to whether respondents could correctly identify the disease state based on the description provided in the vignette shown in Table 1 .
Twenty nine open-ended responses were received for the question, "From the information given, what if anything, is wrong with Jane/John based on the vignette." Ten respondents did not answer the question, hence the total number of respondents for this question was 151. The aforementioned responses were first combined into five categories which included Schizophrenia (n=58), depression (n=74), hallucinations (n=7) (included categories hallucinations with paranoia, and delusions with hallucinations), multiple disorders reported (n=6; included personality or mental disorder, general psychological disorder, isolation, agoraphobia, paranoia, and not doing activities of daily living), and Other (n=15; fatigue, sleeping too much, stressed out, thyroid, feeling sad, nothing wrong, not enough information, psychological disorder, paranoid). For ease of display, the five categories were further reclassified into the following three categories: schizophrenia (n=58), depression (n=74), and other (n=28). The percentage of respondents correctly identifying the type of disorder by school is shown in Figure 1 . There were no significant differences by program type in students' ability to identify depression or schizophrenia vignettes correctly. Table 3 provides percent ratings of perceived helpfulness of various interventions such as different people, medications, and activities for depression and schizophrenia. Assuming a cutoff of 66% helpfulness as recommended in the literature, 28 medical providers such as psychiatrists (range 88.5-100%), psychologists (range 85-89%), and family physicians (range 73-100%), and counselors (range 88.5-97.6%) were the highest rated providers for their helpfulness by all three health professions for depression. There were non-significant differences among the three program types for their perceptions of helpfulness of remaining types of individuals included in the survey. Nursing students included several additional categories such as telephone counseling (76%, N=32), and help from close family (79%, N=33), and close friends (79%, N=33), while medical students included only social worker (78%, N=7) and help from close family (67%, N=6).
Helpfulness of interventions
Pharmacy students did not have any additional suggestions. For schizophrenia, psychiatrist (82-97.6%), psychologist (82-90.5%), and counselor (75-91%) were considered helpful by all three program types. Nursing and medical students also added family physician (67-73%), while medical and pharmacy students also considered social workers (75-82%) to be helpful. None of the differences by program type were significant. The least helpful rating for both depression and schizophrenia was when the individual tries to deal with the problem on his/her own (2.4-22% for depression and 0% for schizophrenia), or using a naturopath or herbalist (11.5-33% for depression, and 2.4%-18.2% for schizophrenia). A much lower percent of respondents perceived pharmacists as being helpful across all three disciplines for both depression (33.3-46.2%) and schizophrenia (18.2-35%). No significant differences by discipline were present for both depression and
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All three disciplines considered antidepressants as most helpful for treating depression (78-86%), while they perceived antipsychotics to be most helpful for treating schizophrenia (75-91%). Additionally, more than 70% (N=31) of nursing students also perceived antidepressants as being helpful for schizophrenia. Nursing students were the only discipline that had some respondents considering other medications such as vitamins (30%, N=13), analgesics (2.4%, N=1), sedatives (12%, N=5), and tranquilizers (11.6%, N=5) to be helpful for depression. Specifically, there were significant differences by program type for the schizophrenia vignette regarding the use of antidepressants (p<0.01). A large percent (72%, N=31) of nursing students viewed the use of antidepressants for schizophrenia as being helpful compared to 55% (N=11) of pharmacy students and 18% (N=2) of medical students. No other significant differences by discipline were present.
Participants were also asked about helpfulness of various activities for both depression and schizophrenia. Performing physical activity (88.4-100%), reading about others with similar problems (84-89%), relaxation courses (78-95%), psychotherapy (65-77%), cognitive behavior therapy (65-100%) and receiving information about health problem from a health educator (77-88%) were rated by the three disciplines as the highest perceived activity types for managing depression. Additionally, nursing (84%, N=36) and medical (78%, N=7) students perceived "getting out more" as being helpful for depression. Nursing (67%, N=29) and pharmacy (69%, N=18) students felt that "cutting alcohol altogether" would be helpful as well. Use of hypnosis (18.6%, N=8), and admission to a psychiatric ward (11.6%, N=5) were chosen as helpful activities for depression only by small percent of nursing students, but not by pharmacy or medical students.
Psychotherapy (85-95%), cognitive behavior therapy (72-95%), and reading about people with similar problems and how they dealt with it (74-91%), and receiving information about health problem from a health educator (80-91%), and becoming more physically active (65-75%) were perceived by all three disciplines as being helpful activities for schizophrenia. Completely cutting out alcohol altogether was also considered helpful by nursing (84%, N=36) and medical (82%, N=9) students. At the same time, among the activities for schizophrenia, only one activity "having an occasional alcoholic drink to relax" was significantly different by discipline (p<0.01). The small number of responses notwithstanding, Fisher's exact test showed that medical students (18.2%, N=2) perceived this activity to be helpful compared to pharmacy (10%, N=2), or nursing (2.3%, n=1).
Also, none of the pharmacy students chose "hypnosis", while none of the medical students chose "a special diet or avoiding certain foods" as helpful activities for schizophrenia. Figures 2 and 3 describe health professional students' responses to questions about the likely prognosis if the person indicated in the depression or schizophrenia vignette received or did not receive professional help. For both questions, there were no significant differences between the three health professional student groups. For the question on when professional help is received, majority of respondents (Depression N=48, Schizophrenia N=43) chose the option "full recovery, but problems would probably re-occur" for both depression and schizophrenia from among the various response options. When examining the response option "full recovery with no further problems when professional help is received (Depression N=14, schizophrenia N=3), majority of the respondents who chose this option for the depression vignette were nursing students (71.4, N=10) compared to medicine (14.3%, N=2) or pharmacy students (14.3%, N=2). However, this response option was not chosen by majority of students from all three programs for schizophrenia. Figure 3 shows that there was less variability among the choice of responses regarding likely prognosis when no professional help was received for both depression (N=77) and schizophrenia (N=74).
Knowledge of likely prognosis
Majority of the respondents (depression N= 45, schizophrenia N=63) chose the option "get worse". For schizophrenia, three response choices (partial recovery (2.7%, N=2), no improvement (12.2 %, N=9), and get worse (85.1 % N=63), were primarily chosen by respondents in all three program types.
Discussion
We found no significant differences by health professional program type in students' ability to correctly identify the disease condition (depression and schizophrenia) in the vignettes. Majority of the students correctly determined that medical providers such as psychiatrists and psychologists would be the most helpful providers for depression and schizophrenia. However, though non-significant, there was a difference based on the disease state with respect to the next level of providers (after psychiatrists and psychologists) that would be most helpful. After clinical medical providers, respondents indicated that help from friends and family might be helpful for depression, however, for schizophrenia, they preferred other healthcare professionals (social workers, telephone counseling, etc.).
Additionally, nursing and pharmacy students indicated the use of antidepressants as being useful for schizophrenia, however only a small minority of medical students chose antidepressants. A greater percent of nursing students felt that full recovery could be achieved if professional help was obtained for depression. However, there was broad agreement among students from all three types of programs that problems would reoccur even with full recovery when professional help was present for depression. Similarly, respondents clearly indicated that for schizophrenia, lack of professional help was more likely to either lead to no improvement or worsening of symptoms. Overall, all three health professional students had similar perceptions of providers that would be most helpful. Our results are similar to that reported in the literature. 19, 21, 22, 23 While studies in the literature used medical providers, or focused on just one type of provider, this is the first study conducted in the US to compare three different health profession students with respect to their mental health literacy.
In our study even though the top three choices of providers for depression and schizophrenia were similar among the three professions, closer examination of the top choices within each profession indicated subtle differences. The first choice of helpful individuals for depression for nursing students were counselors, followed by psychiatrists and psychologists. Medical students clearly mentioned medical providers such as family physicians or psychiatrists as their first choice, while pharmacy students mentioned counselor and psychiatrist as their first choice. Previous studies in the literature have reported that Australian medical doctors chose their profession and treatments higher than others as being helpful. 21 Our study results seem to corroborate the same with respect to medical students. This also brings to attention the lack of understanding among the three professions about the role of other psychosocial providers such as social workers, peer specialists etc., who can offer valuable supportive roles when caring for patients with depression and schizophrenia.
All three health professional students correctly chose antidepressants for treating depression and antipsychotics for treating schizophrenia as the most frequent choice of medication that was helpful for depression and schizophrenia, respectively. However, some nursing students also chose additional medication categories such as antipsychotics and vitamins for treating depression. There was a wider distribution of medication choices among pharmacy and nursing students for helpfulness of medications to treat schizophrenia compared to medical students. In addition to antipsychotics, which was their most frequent choice, pharmacy and nursing students also chose antidepressants, tranquilizers, and sedatives/hypnotics as being helpful to treat schizophrenia. O'Reilly examined pharmacists' beliefs about treatments and outcomes using the same survey in Australia and reported similar results. 22 Statistically significant differences between students in the three health professions on the helpfulness of antidepressants for schizophrenia may be explained by the differences in curricular training on mental health. At the university where this study was conducted, a required eight week psychiatric mental health course is taught only in the final year for nursing students, while for medical students mental health is taught in every year of the curriculum, and pharmacy students have a third year required integrated course containing mental health and other topics related to psychiatry and neurology. Thus, the education about mental health is not reinforced as often for pharmacy and nursing students which may explain significant differences in choice of medications. All three types of health professional students are trained as general practitioners and hence there might not be the desired emphasis on mental health that is needed to meet the growing needs of the patients they serve. McKee et al. have reported that final year pharmacy students had an "average level of knowledge" about psychotherapeutic agents. 30 Given the extent of the problem of mental health, more and continuously reinforced training on mental health throughout the didactic curriculum is necessary for at least those who plan to become community-based providers such as pharmacists and physicians. Support for the call for additional mental health training is also perceived as an important need among current practitioners. To address this need, a large community pharmacy chain recently initiated a four hour interactive online course with certification in mental health first aid. 31 The course called Mental Health First Aid (MHFA) first developed in Australia, aims to train pharmacists to identify warning signs and offer support to someone experiencing a mental health disorder or mental health crisis until professional help can be obtained or the crisis resolves. 32 MHFA training has been studied in medical, and nursing students in Australia, 33,34 however, it is only now gaining exposure in the United States.
For pharmacy students, activities chosen as being helpful for depression in our study were similar to that reported with pharmacists in the literature. 22 Similarly, our findings were comparable to the only study that surveyed nursing and medical students in aggregate in Singapore. 23 The high emphasis on physical activity for depression and less so for schizophrenia by all three professions suggests that students understood the differences in etiology of depression and schizophrenia and the activities that would be most beneficial for each. We found a significant difference between the three professions for the activity "having an occasional drink to relax" for schizophrenia. It is unclear why there were significant differences between professions for this item. This is not consistent with literature and should be interpreted with caution due to the small sample sizes in the three groups. Another statement "cutting alcohol out together" was viewed favorably by all professions for both disease states.
This study has several limitations. A significant limitation is the low generalizability of the study results due to focus on a single university. Another limitation is the low response rates for pharmacy and medicine due to online administration necessitated due to final year medical and pharmacy students being off campus on clinical rotations. We were unable to offer incentives for survey completion which may have contributed to low response rates. However, we attempted to mitigate this by having multiple waves of online administrations. Table 1 Depression Vignette John/Jane is 30 years old. He/she has been feeling unusually sad and miserable for the last few weeks. Even though he/she is tired all the time, he/she has trouble sleeping nearly every night. John/Jane doesn't feel like eating and has lost weight. He/she can't keep his/her mind on his/her work and puts off making decisions. Even day-to-day tasks seem too much for him/her. This has come to the attention of his boss, who is concerned about John's lowered productivity.
Schizophrenia vignette
John/Jane is 24 and lives at home with his/her parents. He/she has had a few temporary jobs since finishing school but is now unemployed. Over the last six months he/she has stopped seeing his/her friends and has begun locking himself/herself in his/her bedroom and refusing to eat with the family or to have a bath. His/her parents also hear him/her walking about his/her bedroom at night while they are in bed. Even though they know that he/she is alone, they have heard him/her shouting and arguing as if someone else is there. When they try to encourage him/her to do more things, he/she whispers that he/she won't leave home because he/she is being spied upon by the neighbor. They realize he/she is not taking drugs because he/she never sees anyone or goes anywhere. 
